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John  C.  Ayers  and  William  D.  Stockton 
The  data  presented  in  this  report  were  obtained  during  January  and 
February  1952  on  Cruise  STIBHI  - III  of  this  project.  Figure  2 indicates 
the  Ideations  of  the  stations  at  which  the  data  were  obtained,  as  well  as  the 
locations  of  the  vertical  sections  presented  in  Figures  3 through  6. 

A break  in  the  sequence  of  observations  in  Newport  Bight  occurred 
on  February  7th  when  one  of  the  ship's  engines  broke  down.  Work  was  resumed 
on  February  16.  Since  the  heaviest  storms  and  most  turbulent  sea  conditions  of  the 
cruise  period  had  occurred  prior  to  this  break,  it  is  considered  that  reasonably 
little  error  is  introduced  by  treating  the  data  synoptloally. 

The  four  westernmost  stations  of  the  cruise  were  oecup|ed  twice,  at  slack 
before  flood  and  at  slock  before  ebb,  to  determine  the  displacement  of 
lsohallnes  by  the  tide  in  the  narrow  western  part  of  Long  Island  Sound.  All 
the  remaining  stations  were  taken  without  regard  to  tidal  time.  In  Figure 
1 the  surface  contours  of  salinity  at  slack  before  flood  are  drawn 

continuous  with  the  tideless  area  of  Long  Island  Sound  and  slack  before  ebb 
is  shown  as  an  inset  in  the  corner  of  the  chart. 

Values  of  surface  salinity  presented  in  Figure  1 are  the  combined  STD 
and  station  values.  Only  the  salient  features  of  the  salinity  distribution 
will  be  described  for  the  figures  present  detailed  pictures  of  the  conditions 
encountered.  If  complete  numerical  data  are  desired  they  Bay  be  obtained 
from  "Data  Beport  No.  2"  of  this  Project. 
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The  eurfaoc  eeli-.ltj  lnoreesod  from  tho  Uppor  hsst  Elvor  to 
eastward , i lor.'  of  23  .5  o/oo  was  observed  in  the  bpper  Lest  !'- ive r 
at  slid:  before  eMj  tho  ncxiun  oc.li  \ity  obsorved  was  33.0  c/oo  in 
a snail  area  15  niles  southeast  of  Moolc  Island.  The  sali'.lty  at 
tho  oxtreno  western  end  of  Long  Island  Hound  was  less  at  slaok  before 
ebb  (23.5  o/oo)  than  at  slack  before  flood  (25.0  o/oo).  This  is  due 
to  freshoned  water  from  lie v:  York  Harbor  and  tho  Hudson  I: ivo r which 
enters  the  Hound  during  late  flood  ("arner  1035,  Ayers  1051),  Tho 
distribution  of  surface  salinity  war.  ohercetorised  by  a tondonoy  of 
freshened  water  to  oocur  along  both  the  north  and  south  shores  of 
Lone;  Island  Sound  and  for  relativoly  more  saline  water  to  extend 
westward  in  the  north  oentral  port  of  the  Sound,  block  Island 
Sound  showed  a tendency  for  wotor  a Ion-  tho  southern  shore  to  be 
somewhat  freshor  than  that  a Ion;:  the  north  shore. 

The  vertical  distribution  of  salinity  showed  tho  water  to  bo 
nearly  homogeneous  from  6urfaco  to  bottom  in  all  parts  of  the 
Sounds  and  in  Uov.port  Light.  In  Ticwport  Light  (Figure  3)  the 
salinity  at  the  time  of  the  oruisc  was  32.')  - 33.;)  o/oo. 

In  riook  Island  Sound  (Figure  4)  water  of  32.0  - 32.5  o/oo 
ocoupiod  most  of  ccotlon  G-L*  from  hlool:  Island  to  I’oint  Judith  and 
similar  water  filled  the  oentral  and  eastern  parts  of  section 
(from  ’lorrtauk  Point  to  i look  Island);  freshened  water  of  <31.5  • 

32.0  o/oo  occurred  at  'tontauk  Point.  Section  J-J»  through  Fisliere 
Island  Sound,  Thfc  Race,  and  western  rl9«k  Island  Sou  id,  contained 
surface  water  ot<?>0  o/oo  in  The  Raoe,  and  in  Fisher  Island  Sound 
while  slightly  more  saline  water  filled  tlx  r or thorn  part.  In 
this  section  utor  of  30.0  to >30..'.  o/oo  ley  itnoath  t’.w  freshened 
surface  v.cters.  In  suotion  idUx  whioh  orossed  eastern  Lon,-  Ioland 
Sound.  Plan  Out  end  Gardiners  lay,  wo  tor  of  more  than  30.0  o/oo 

urr  found  ft.  dipt'.-,  of  7 to  fr.t’T  s i : V.  c north  c id  rf  the 
scctie  i| 


the  central  and  southern  part*  pi  the  sect  ton  contained  free  booed 
water  ol  28  Jo  - HV  ,0  o/oo  . in  taction  ]&-JJ  ii -AA  water*  of<3Q«0  o/oo 
lay  north  and  west  of  Uontauk  Point  and  vator  of  <31.6  o/oo  ley  at  the 
eastern  tip  of  Uontauk  i'o.’ot . 

In  Figure  6 *ijv‘tia4*  L-*.  and  •«*)  ..odMhMfli  water  «t *3*«  o >•  «* 

which  wu#  confined  to  the  nortn  hail  o;  t n»  section,  and  fresher  water 
oi  28,0  o/oo  In  > he  sow  r,  ialf.  In  riot..:  Vi'  in  1 o;«>  there  i.a«  » 
small  area  ci  freshened  water  at.  the  axtifiim  north  end  01  tne  section  . 
Mxuxurty  in,  eeutione  N ■ - ; i » u -u.  urui  i"-h  the  nortn  end  c?  tne  section 
contained  water  of  C2G.S  o/oo;  In  these  section*  the  aotrth  ends  also 
oontained  freshened  water „ while  the  central  areas  were  occupied  by 

rat-'r  of  >27  .0  to  *Zr- -b  o/oo,.  In  section  Q*-Q  water  of  greater  than 

/■ 

2H.0  o/oo  occupied  the  bottom  of  the  north  half  at  both  slack  waters. 
t\u  alack  loiorw  flood  t ho  *uurij  naif  of  tr » section  was  filled  by 
< 26.0  o/oo  water,  while  *t  slack  \ .-.go*  e cl'  water  of  this  salinity 
extended  over  the  surface  of  rhe  whole  taction,. 

Longitudinal  sections  of  the  survey  aroa  show  the  sane  ploture 
as  do  the  transverse  sections.  Sections  l-L * snd  D-D1  alone  “he 
north  and  south  shores  respectively,  show  tile  i.-s-  essentially  tb»’  mbs 
salinity  distribution  pattern  except  that  the  southern  section,  D-D', 
la  for  any  given  north-south  line  consistently  0-5  o/oo.- or  more, 
fresher  than  fc-E*.  Along  the  north  shore  pronounoed  lenses  of 
nuclv-fre s hened  water  lay  close  to  the  river  mouths)  they  apparently 
wto  the  runoff  of  the  Connect  lout  riven)  no  such  lenses  occurred 
along  the  Long  Island  shon.  In  Long  Island  Sound  water  of  26.0  - 
28.0  o/oo  extended  notioably  further  to  the  weet  in  mid-Sound,  soot ion 
F-A,  than  in  either  the  north  or  the  south  section.  In  Dlook  Island 
Sound  the  2S.0  - 32,0  o/vo  isoha lines  extended  somewhat  further  to 
woatvurd  along  the  north  shorn  i.nd  In  nld-Scund  than  they  did  along 


| la  laud  founds  la  quite  oonalata.it  rlth  tlx  over-all  pattern  of 


•vrfooe  oumata  shown  ly  I flay  (lf»52»  I'i-urc  10).  There  la  a 
definite  tondenoy  l'or  no ra  aullno  «ct<  r to  cxta:id  farthor  westward 

in  the  north  half  of  the  founds  and  for  freshened  water  to  extend 

.*  '..If  of  the  Sounds , Similar  patterns  have  t een 

t'  ■ .•  • : '--hr.  ( \ycrs,  hot  chun,  and  Rodfiold  lC4f,  as  on 

and  biotsch  lf40,  ford  If  4f ) ; in  eaoh  oaee  the  no  re  saline  rater  extend- 
ed landward  alone  that  shore  whioh  was  to  the  ri-ht  of  the  flood  current 
and  the  scav.crd  extension  of  froshonod  water  v;cs  along  that  shore  to  the 
ri~ht  of  the  ebb  current.  Such  a pattern  is  the  effect  of  Coriolis 
foroo,  Lon-  Islond  Sound  shows  a nodif icution  of  this  clum otoriatic 
pattern  In  thatlooal  dil-tlon  by  runoff  1'ronhens  a bond  of  water  a Ion- 
the  northorn  shore. 

In  the  wide  central  '*rt  of  tlx  Sound  there  is  indication  that  water 
of  27,5  o/oo  end  28,0  o/oo  is  oerriod  in  a oountcrclocht. ise  direction; 
thic  ie  t!»  loot t ion  whore  hi ley  indio&tod  a counterclockwise  eddy, 

To  the  cast  of  this  area,  hetwoon  72*2 >*  and  72*40’  W and  in  the 
vicinity  of  Lonr,  Sand  Shoal,  hi  ley  (loo.  oit.)  dcsorihod  a cloolxlso 
oddy;  an  area  of  28.5  o/oo  rotor  oco1  yiec  t is  re -ion  end  if  it  is  an 
eddy  undoubtedly  rote tea  clockwise. 

Tho  ltr~e  lens  of  rnuch  frealunec'.  water  at  the  mouth  of  the 
Connootiout  River  js  ot  ncccrrarlly  r -era nout  feature  of  the  salinity 
diPtrlhvt’on  for  the  t.Tir  I nro-;-.!  f ie  area  dur hi'  t.  t riddle  of  the 
ebb  tl'.e „ 

The  ’itejor  part  of  lock  Island  f.eucu!  woo  occupied  by  water  of 
4 31,.':  o/oq.  In  western  : look  Island  bound  diluted  ui  tors  extended 
from  The  Race  to  •'  out  auk  oint,  Those  ore  the  Lon::  Island  hound  out- 
flow whloh  In  winter  is  reduced  irt  o -»v.nt  by  the  frosen  ooditlone  In 
tho  riainland  watersheds. 


s 
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Rile”  (If C2)  has  reported  inward  flow* salt  rater  In  tho  bottom 
voters  of  The  P.eoe  and  along  the  hotton  into  Long  Island  Sound)  the 
data  of  this  cruise  ore  entirely  compatible  with  this  oonoluslon  (seo 
sootions  J-J',  and  XJC-K).  In  theso  soot  ions  bottom  voter  of  30,0  o/oo 
and  no  re  extends  through  The  Race  and  into  eastern  Long  Island  Sound. 
Do  two  on  sootions  Kii-K  and  L-L*  nixing  has  apparently  ooourred.for  tho 
noet  saline  bottom  water  in  the  lattor  section  is  >28.5  o/oo.  The 
same  water,  though  less  in  amount  Is  proaont  in  section  ;.*•«•.  Dstcoen 
sections  and  It'-l!  further  nixing  appc.ror.tlj'  takes  plaoe,  for  tlx 
most  saline  of  the  bottom  waters  in  sootions  II*-!.’,  0*-0,  ant!  I**-r  is 
27,0  o/oo,  fetr/eon  P'-P  and  still  further  admixture  of  froeh 
water  ruwt  oocur  for  the  bottom  vator  of  section  £*-*•!  is  of  salinity 
2G.0  o/oo. 

It  mist  bo  noted  at  this  point  tliat  the  present  survey  was 
oonduotod  in  winter,  and  that  some  ectuarlea  change  over  from  a 
vertical  6tratifioation  (in  spring  and  sunoor)  to  a lateral 
stratification  in  l&to  fall  and  winter . In  the  latter  season  the 
net  lendv.trd  drift  of  ‘Tore  saline  water  is  no  longor  su-surfaoe, 
but  .>ocor«8  a vortioally  homogeneous  water  nass  reaching  from 
surface  to  bottom  and  situated  along  that  shore  which  is  on  the  flood 
ourrent *s  right.  Conversely  tho  oxodus  of  f resigned  waters  through 
such  t n entuary  takes  place  in  vortioally  homogeneous  water  of  locor 
salinity  also  rcaohing  from  surfsoe  to  bottom  but  situs tod  along 
that  ehoro  which  Is  on  the  right  of  tlx  ok b ourront.  Raritan  Lay 
is  a",  estuary  in  vhioh  ohango  of  stratification  of  this  eort  has  been 
observed  (Ayo ra,  Kctohum,  and  Rodf ic Id  1C4C)j  tho  present  data  suggest 
that  in  winter  Long  Island  found  vast  of  72*40'  * exhibits  this  typo 
of  let  oral  etratif  ioation,  tut  with  one  degree  of  complication  — - 
tho  proeenoe  of  tho  a longs 'ore  i-and  of  locelly-froshened  water  on 


7!  io  horizontal  distributions  of  salinity  in  Lons  Is  lurid  Sound 
and  ilook  Island  Sound  obicrvod  in  January  - February  1952  arc  in 
good  a~roo3isnt  with  the  composite  d is  nun  of  surfs  o*  currants  published 
by  lUloy  (If 52). 

?ho  observed  distribution  of  surface  salinity  is  in  erroonorrt  with 
tho  previously  observed  net  outflow  of  ivntor  from  the  ’Jnper  Last  River 
into  Long  Is  lend  Sound  (Ay orn  lcr4) . It  is  also  in  agreement  with  tire 
hypothesis  that  Lonj;  Island  Sound  west  of  72*40  * 7/  is  oooupied  by  a 
lur-o  oountorolookwise  eddy,  east  of  whioh  (to  72*tQJ  .;)  a olookwise 
eddy  is  situated  in  tho  north  and  central  partB  of  the  Sound. 

The  distribution  of  surf-  oe  salinity  during*  this  cruise  is  further 
in  npreenent  with  hi  ley  (If  52)  in  feet  it  indioct.es  a secv.ard  osoapenont 
of  freshened  water  alonp  the  south  sh.orc  of  the  Sound,  t irony, h The  Rccc, 
and  closo  around  Vontauk  Point  in  a so'thnest  direction.  The  latter  was 
also  observed  during  Cruise  STIR  .1  - I ( Status  Report  hO,  1C) . 

I’ron  f e present  data  aid  from  unpublished  data  obtained  by  this 
contract  In  Lonp;  Islo.nd  Sound  in  nid-sumor  (when  moderate  thenal 
stratification  and  weal:  rr  Unity  strut 'float  lor.  were  found)  it  appears 
that  cu.itrul  and  western  Lon*  Island  Sound  exhibit  a M- seasonal  ohciiye  of 
location  of  the  s>  line  landward  drii't  which  brings  salt  water  into  the 
Sound.  In  fell  end  winter  tills  drift  t-  ixs  the  fern  of  vertically 
hoiw  enoern  water  arren  ed  *-i  a broad  belt  in  the  north  coitn  1 part 
of  the  Sound | in  spring  4 -id  svrrx-r  it  c on  the  bottom  and  beneath 
fre3’-.cr  water.  During  sumor  it  io  probable  that  t.-.c  lc :xh.w. rd  dr' ft 
is  continuous  clone  the  bottom  :ro  . Ricoh  Island  Sound  to  western 
Ronr  Island  bound # 


Ayors,  J.  C.,  T-.  K.  Ketehvn,  end  < . C,  r.eclf iold,  104C, 

Ifydrographio  considerations  relative  to  the  loo*  t ion  of  sewer  outfall* 
in  Raritan  ley.  .oods  Mole  Ocoanoyraphle  Institution,  ’..oods  Hole* 
"&**•  Referonoe  49-13, 

Cornell  University,  Project  report* i 

Status  Report  i.o , 1 (Revised),  The  "nomel"  flushing  tine  and 
half  life  of  Mew  York  harbor.  l!y  John  C,  /yore . January  1961, 
revised  Deooniher  1961, 

Status  Report  \o,  1G,  The  distrinrtion  of  salinity  in  tho  waters 
of  Her;  York  Ji-ht,  Ulook  Island  r.otmd,  and  '..‘ev/p ort  liykti  Cruise 
STEL.I  - I,  July  - September,  ISPl.  IJr  '..i  Ilian  D.  StooktS*  *nd  John 
C.  Ayors . Jitnc  IT  62. 

Data  Report  MS.  2 Tabulation  of  redvoed  data  of  Cruise  STIRT'.I  - III, 
Jonuc  ry'-Februt  ry , IS  52.  Moverber  1952. 

Ford,  ..illian  L.  IT 49. 

The  field  use  of  t salinity  - torperatvr*  - dopth  recorder. 

Pears  Found.  Jour.  ”ar.  Res,,  Vbl.  8,  pp.  84-96. 


ansr,  I..  A.  1935. 

Tides  end  ovrronts  in  in;  York  Rcxhor . I'  ,S . Dept . of  Cosn., 
Special  ruvi.  Mo.  Ill,  Revised  (1T3C)  14  it  ion. 

"ason,  . D.  and  H.  Metseh.  IT 40. 

Salinity  novenent  end  i».e  onuses  In  tho  Deltrcuro  Jay  estuary. 
Trans,  /nor.  Peophys . Union,  Vol.  21,  pp.  457-463. 

Riloy,  "ordon  jfc.  1CF>2. 

hydrography  of  tho  Lon:-  Island  ’.nd  'look  Island  Pounds. 

lull,  linghen  Coeanog.  Collection,  Vol.  13,  Article  3,  pp.  6-39, 


Le^ond 

Picuro  1,  Surface  Sclinity.  o/oo,  in  Lone  X»l»nd  Sound.  Llook  Ialcnd 
Sound,  end  '.ieeport  I i.~ht.  Cruise  STIT.::i  - III,  January  - Fobruery,  1C 52. 
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Figure  2.  Looation  of  stations  end  Vertical  Soot 'one  in  Lon;;  Ieland 
Sound,  and  ‘.Icr.-port  tif.ht.  Cruise  STIT"’!  - III,  Januo ry  - Fcbrv'.nry,  1062, 


Legend 


Figure  3.  Vertiocl  Distribution  of  f.ftllnity,  o/oo,  in  Newport  ! Ight, 
Cruise  STIFJ'I  - III,  Janutry  - I ebrvary,  19f>2. 
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l'l^ure  4.  Vertical  Distribution  of  Salinity,  o/oo,  In  Elook  Island 
Sound,  Cri  lae  STIF.M  - IIJ,  January  - February  1C52, 
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l'i~uro  5.  Vortical  Distribution  of  Salinity,  o/oo,  in  Lon£  Island 
Sound,  Cruise  STIR' ‘I  - III,  January  - February . 


Legend 

Figure  G.  Vortical  Distribution  of  Salinity,  0/001  Profiles  Constricted 
rron  Vest  to  Last  Aoross  Intiro  /.rco  Covered  by  Cruiso  5TIK*;i  - III, 
January  - February,  1S52. 
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